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INTRODUCTION

The basis for detailed stratigraphical division of Turo-

nian-Coniacian Sediments in the Mediterranean region on the

basis of foraminifers and nannoplankton are some selected

prof iles of Tunisia and the West Carpathians of Czechoslova-

kia. In Tunisia it is mainly the profile of hypostratotypes of

the mentioned stages from the locaiity Dj. Fguira Salah (Salaj

1974, 1980; GaSparikovA 1978) and from the West Carpa-

thians the Turonian of the KHppen Beh from the prof iles Vra-

nie-Povazsky Chlmec, Brodno - Sneznica and BeAatina. For

their completeness these profiles were studied by several

authors (ScheibnerovA 1960, 1963; Samuel 1962; Samuel &
Salaj 1962; Began, HaSko, Salaj & Samuel 1978). The Co-

niacian Sediments in the facies of variegated marls of the Klip-

pen Belt are studied from the locaiity HomeSfnie; and in

flysch facies from the area of Povazskä Bystrica. Their Conia-

cian age was proved on the basis of foraminifers by Kanto-

rova & Began (1958) and Salaj (1962). The nannoplankton

from these locajities was studied by GaSparikova (1977).

STRATIGRAPHY

Cenomanian-Turonian boundary: the boundary between

the Rotalipora cushmani Zone and Dicarinella imbricata

Zone in the West Carpathians on the one hand, or between

the R. cushmani Zone and the zone of large Hedbergella de

Lehmann (1962) (= Whiteinella archeoa-etacea Zone de Ro-

BASZYNSKI& Caron 1979) in Tunisia on the other hand, is very

sharp. The authors place this boundary above the Turonian

base, what would be in agreement with the knowledge of Bel

LiER (1978) and other authors (Salaj & Samuel 1966, 1977; Sa-

laj & Bellier 1978). On the contrary, in the last time Rübas-

ZYNSKi & Caron (1979) (European working group on plank-

tonic Foraminifera) place the boundary between these zones

still in the frame of the uppermost Cenomanian, in the middle

of the Metoicoceras geslinianum Zone. According to them the

species Rotalipora cushmani (Morrow) becomes extinct

here, and the species Whiteinella archaeocretacea Pessagno,

the index species of the zone of equal name, sets in. On the

contrary, the works of Conard (1978: 66-67), Deloffre

(1978: 80) and Porthault (1978: 184) mention the existence

of Rotalipora in the basal Turonian, thus in the Mammites

nodosoides Zone with Fagesia superstes (Kossmat) (Philip,

Neumann, Porthault & Juignet 1978).

Table 1

Microbiostratigraphic zonation of the Turonian and Coniacian of thie bosis

of planktonic foraminifers and nannoplankton

TUNISIA WEST CARPATHIANS TUNIS

a.
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I Z

S I g all def laensis I Z

Globotrunc on a proehova-
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Helvetoglobotruncona
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G 1 b t r u n c Q n a angusti
c r I n a t Q I Z

Dicarinella renzi I Z

Whiteinella inor natu

Falsotruna maslakovae
I Z

Micula decussata I Z Micula concava I Z
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I Z
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I Z
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Wetend to the opinion that the upper boundary of the Ro-

talipora turonica Zone or the Rotalipora cushmani Zone

(both index species of these zones are distinctly different from

each other, cf. Salaj & Samuel 1966) should not be placed into

the uppermost Cenomanian, but into the basal Turonian. A
compromising Solution would be that the boundaries of these

zones would also determine the Cenomanian-Turonian

boundary (Douglas 1969).

Westress that in Tunisia as well as in the West Carpathians

also in the uppermost part of the Rotalipora cushmani Zone

up to the immediate contact with the following zone repre-

sentatives of the genus Rotalipora are found in extraordinary

amounts. Species like Whiteinella archaeocretacea or W. pa-

raduhia (Sigal) are not found here.

From the nannoplankton in the Upper Cenomanian of the

West Carpathians Gartnerago obliquum (Stradner) Noel is

found, the index species of the zone of the same name defined

by Verbeek (1976) for the upper pan of the Rotalipora cush-

mani Zone reaches the Helvetoglobotruncana helvetica Zone

in the Turonian of the West Carpathians (Tab. 1).

In the assemblage of the Gartnerago obliquum Zone the

following nannoplankton species are found: Corollithion

achylosum (Stover) Thierstein, Cyclagelosphaera margereli

Noel, Cretarhabdus conkus Bramlette & Martini, Cretar-

habdus crenulatus Bramlette & Martini, Cretarhabdus uni-

comis Stover, Eiffelithus turriseiffeli (Deflandre) Rein-

hardt, Lithraphidites alatus Thierstein, Lithraphidites car-

niolensis Deflandre, Lithastictus floralis Stradner, Manivi-

tellagromosa Black, Praediscosphaera cretacea (Arkhangel-

SKij) Gärtner, Watznauena bamesae (Black) Perch-Niel-

SEN, Zygolithus crux Noel and Zygolithus diplogrammus

(Bukry) Noel.

The Rotalipora cushmani Zone of the Mediterranean re-

gion and thus also of Tunisia is characterized by the species

Microrhabdulus decoratus, which according to Thierstein

(1976) is indicative of the Middle to Upper Cenomanian. This

species was designated by Sissingh (1977) and Manivit et al.

(1977) as index species for the zone of the same name, which is

related to the Upper Cenomanian.

Turonian: The lower part of the Lower Turonian (besides

the base) is represented in the West Carpathians by the Dica-

rinella imbricata Zone (Salaj & Samuel 1966, 1967; Salaj &
GaSparikova 1979). In Tunisia the Rotundina cretacea -

Praeglobotruncana imbricata Zone corresponds to it (Salaj

1969; Massin & Salaj 1970); Maamouri & Maamouri 1969;

Salaj & Bellier 1978).

RoBASZY-NSKi & Caron (1979) correctly call attention to the

fact that the genus Rotundtna is invalid and that the genus

Whiteinella Pessagno 1969 should be used. Moreover, the

opinion of Robaszy-nski & Caron (1979) is justified that the

species Whiteinella cretacea (d'Orbignv) is found as late as

from the Upper Turonian. It is logical to use for the Lower

Turonian as index species Whiteinella achaeocretacea Pes-

sagno, in the synonymy of which the species ? Praeglobo-

truncana gigantea Lehmann (1962) and Praeglobotruncana

lehmanni Porthault (1969) are included.

Regarding to the fact that the specis Praeglobotruncana

(described as Globotruncana) biconvexa gigantea (Samuel &
Salaj) belongs to the genus Dicarinella Porthault (Donze et

al. 1970), we cannot consider the species ? Praeglobotruncana

gigantea Lehmann, whether in this taxonomic form or as

Whiteinella gigantea, as a secondary homonym. Therefore in

the sense of the International Code of Zoological Nomencla-

ture we call attention to the validity of Whiteinella gigantea

(Lehmann) which becomes so also the type species of the ge-

nus Whiteinella Pessagno (1967). The species Whiteinella ar-

chaeocretacea Pessagno (1967) is thus a synonym of the spe-

cies Whiteinella gigantea (Lehmann).

Therefore we modify the Lower Turonian in Tunisia as the

Whiteinella gigantea - Dicarinella imbricata Zone. Its Lower

boundary is determined by disappearance of rotalipores while

its Upper boundary is determined by appearence of the species

Helvetoglobotruncana helvetica (Bolli).

In the Lower Turonian of the West Carpathians as well as

Tunisia we can define two subzones:

a) Dicarinella imbricata Interval Subzone. Its lower boun-

dary is determined by vanishing of rotalipores and conical

praeglobotruncanes and the upper boundary by appearence

of the species Dicarinella hagni (Scheibnerovä).

b) Dicarinella hagni Interval Subzone. Its lower boundary

is defined by appearence of the species Dicarinella hagni

(Scheibnerovä), while the upper boundary is determined by

appearence of the species Helvetoglobotruncana helvetica

(Bolli).

Besides the species Dicarinella hagni, which is very abun-

dant here, Dicarinella turonica (Samuel Sc Salaj) appears, re-

presenting a form transitional between Dicarinella hagni und

Dicarinella trigona (Scheibnerovä). Even it would seem that

these last quoted 3 species described from the West Carpa-

thians are boreal elements, we remark that they are uncom-

monly abundant also in Tunisia, studied in detail mainly in

the area of Enfidaville (Salaj 1970).

In the Lower Turonian nannoplankton of Tunisia, it is ne-

cessary to quote mainly the occurrence of the species Q«a-

drum gartneri Prins & Perch-Nielsen. Perch-Nielsen

(1979) mentioned, this species appears from the Turonian

base. Sissingh (1977) defined a zone of equal name, which rea-

ches the middle part of the Middle Turonian Helvetoglobo-

truncana helvetica Zone of Sigal (1952).

The late Lower Turonian to base of the Upper Turonian -

in Tunisia as well as the West Carpathians - corresponds with

three subzones (Salaj & Samuel 1966, Salaj & Bellier 1978;

Began, HaSko, Samuel & Salaj 1978; Salaj & GaSparikova

1979) to the Helvetoglobotruncana helvetica Total-range

Zone:

a) Dicarinella trigona Interval Subzone: Its lower and up-

per boundaries are limited by appearance of Helvetoglobo-

truncana helvetica (Bolli) and Dicarinella biconvexa (Sa-

muel & Salaj). Beside the index species and some representa-

tives of the genus Whiteinella, Dicarinella imbricata, and D.

hagni are still represented.

b) Dicarinella biconvexa Interval Subzone: Its boundaries

are limited by appearance of the species Dicarinella biconvexa

at the base and by the species Caronita turona (Olbertz) on

the top.

c) Caronita turona Interval Subzone: It is defined by ap-

pearance of the species Caronita turona at the base. The up-
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per boundary is determined by disappearance of the species

Helvetoglobotruncana helvetica (Bolli).

The subdivision of the lower Middle Turonian is based on

the lineage of the foUowing species (Began, HaSko, Salaj &
Samuel 1978):

a) Dicarinclla imbricula —* D. tiironica ^ D. trigona

b) DicarhiclLi imbricata —* D. hagni^> D. biconvexa -^

Dicarinella fusani Saiaj & Samuel (1977) -^

bi -^ Caronita sigali

h: -^ Caronita turona

Froni the taxonomic point of vIew it is necessary to men-

tion that neither Dicarinella trigona (ScheibnerovA) nor Di-

carinella oraviensis (ScheibnerovA) can be a synonym of the

species Praeglobotruncana gibba Klaus (Robaszynski & Ca

RON1979). Praeglobotruncana gibba Klaus is described from

the Cenomanian, essentially smaller in dimensions and di-

stinctiy different in morphology of the last chamber. The spe-

cies Praeglobotruncana gibba, mentioned as morphotype by

RoBASZ't'NSKi & Caron (1979) from the Middle Turonian of

Tunisia (E 16) corresponds to the typical species Dicarinella

trigona described from the area of Enfidaville, Djebel Abid

(Salaj 1970).

A further not less important problem is the taxonomic posi-

tion of Middle Turonian one - keeled representatives, either

assigned to the genus Globotruncana Cushmann (1927) or to

the genus Marginotruncana Hofker (1956).

The type species of the genus Marginotruncana, M. margi-

nata (Reuss) is derived from Whiteinella (= Rotundina) cre-

tacea (d'Orbigny) ( 1972). On the contrary, the repre-

sentatives of globotruncanids in the Middle Turonian, as

pointed out by & (1977), are derived from the genus Dicari-

nella {= Praeglobotruncana) Porthault (in: Donzh et al.,

1979). On the basis of the mentioned we introduce for them

the new genus Caronita.

Caronita nov. gen. (name established in honour of Prof.

Dr. Michele Caron, Fribourg); as type species we designate

the type specimen of Globotruncana sigali Reichei (1950).

The diagnostic description of the genus agrees with the ori-

ginal description of the species Globotruncana sigali Reichel,

completed by Robaszynski & Caron (1979: 141).

The genus Caronita n. gen. has thus diagnostic marks very

close to the genus Marginotruncana Hofkek (1956) (see Ro
baszynski & Caron 1979:97), from which Caronita differs in

thepresenceof one keel and in its phylogeneticorigin. Weassi

here the foUowing species: Caronita marianosi (Douglas),

Caronita sigali (Reichel), Caronita turona (Olbertz).

In the Tunesian Middle Turonian nannoplankton the index

species Tetraltthus pyramidus appears from the base of the

Dicarinella trigona Subzone, while in the West Carpathians it

appears much later only in the upper part of the D. trigona

Subzone. In Tunisia we thus relate the Tetralithus pyramidus

Zone with the lower part of the D. trigona Subzone, while in

the West Carpathians it represents the upper part of the D.

trigona Subzone, the Dicarinella biconvexa Subzone and the

lower part of the Caronita turona Subzone.

The nannoplankton assemblages of this zone are represen-

ted by the foUowing species: Ahmuellerella octoradiata

(Gorka) Reinhardt, Biscutum constans Perch-Nielsen, Co-

rolithion exiguum Stradner, Cretarhabdus conicus Bram

LETTE & Martini, Cretarhabdus crenulatus Bramlette &
Martini, Eiffelithus turriseiffeli (Deflandre) Reinhardt,

Gartnerago obliquum (Stradner) Noel, Lucianorhabdus

cayeuxi Deflandre, Praediscospbaera a-etacea (Arkhangel-

skij) Gärtner, Tetralithus pyramidus (Gardet) Tranolithus

orionatus (Reinhardt) and Zygolithus diplogrammus (Bu-

kry) Noei .

In Tunisia practically the whole Helvetoglobotruncana

helvetica Zone (except the lower part of the Dicarinella tri-

gona Subzone) corresponds to the nannoplankton Eiffelithus

eximius Interval Zone. Its base is determined by appearance

of Eiffelithus eximius and the upper boundary by appearance

of Marthasterites furcatus, which in Tunisia, as we stress, ap-

pears immediately above the disappearance of Helvetoglobo-

truncana helvetica.

The Eiffelithus eximius Zone is also developed in the Medi-

terranean region in relation with the Middle Turonian. E.

eximius is very distinctly accompanied in the assemblages by

Lithastrinus floralis and Tranolithus orionatus.

Inboth thestudied regions theUpperTuronian ischaracte-

rized by the Marginotruncana schneegansi Zone, here consi-

dered as Interval Zone in the sense of Dalbiez (1955). Its fo-

raminifer association was described by several authors (Salaj

& Samuei 1966, 1977; Began, HaSko, Samuel & Salaj 1978;

Salaj & GaSparirova 1979).

In the West Carpathians this zone corresponds to the nan-

noplankton £. eximius Zone. Essentially the same species as

in the Tetralithus pyramidus Zone are found here. For the

first time from its base £. eximius (Stover) Perch-Nielsen

appears. In the Marginotruncana schneegansi Zone we di-

stinguish two subzones:

a) The Whiteinella inornata - Falsotruncana maslakovae

Subzone. Its lower boundary is defined by the disappearance

of Helvetoglobotruncana helvetica and the upper boundary

is characterized by the appearance of Dicarinella renzi (Gan-

doli i) emend. Salaj & Samuel (1966). In this subzone the fol-

lowing species have been found: DicarinelLi carpathica

(ScheibnerovA), Whiteinella inornata (Bolli), Falsotrun-

cana loeblichae (Douglas), F. douglasi Caron, F. maslako-

vae Caron, Marginotruncana schneegansi (Sigal) emend.

Salaj, Dicarinella schneegansi (Sigal emend. Caron) and

Marginotruncana marginata (Reuss).

b) Dicarinella renzi Subzone. The lower and upper boun-

dary is defined by the appearance of Dicarinella renzi (Gan-

dolfi) emend. Salaj & Samuel (1966) at the base, and appea-

rance of Dicarinella concavata (Brotzen) and Helvetoglobo-

truncana cachensis Douglas at the top. Besides the above

mentioned species Marginotruncana paraconcavata Por-

thault, M. undulata (Lehmann), Dicarinella renzi (Gan-

dolfi) emend. Salaj & Samuel, D. condreriensis Gandolfi

and Marginotruncana coronata (Bolli) are found.

In Tunisia the Marginotruncana schneegansi Zone can be

correlated with the nannoplankton Marthasterites furcatus

Zone. The species M. furcatus is found in the profile of Dj.

Fguira Salah from the base of the Marginotruncana schnee-

gansi Zone (sample no. 133, cf., Fig. 28, in Salaj 1980; 77).

In the Mediterranean region M. furcatus has been mentio-
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ned only from the Coniacian base by all authors (Thierstein

1976, SissiNGH 1977, Verbeek 1977, Perch-Nielsen 1979).

The Upper Turonian is thus represented in Tunisia by the

nannoplankton Marthasterites furcatus Zone, which reaches

without any essential changes in composition the Middle Co-

niacian.

In the association of this zone, thus from its base, the fol-

lowing species are found: Ahrnuellerella octoradiata (Gorka)

Reinhardt, Corollkhion exigum Stradner, Corollithion Si-

gnum Stradner, Cylindralithus serratus Bramlette & Mar-

tini, Eiffelithus eximius (Stover), Perch-Nielsen, E. turri-

seiffeli (Deflandre) Reinhardt, Gartnerago obliquum

(Stradner) Noel, Lithastrinus floralis Stradner, Marthaste-

rites furcatus (Deflandre) Lucianorhabdus cayeuxi Def-

landre, Praediscosphaera cretacea (Arkhangelskij) Gärt-

ner), Tetralithus pyramidus Gardet, Tranolithus exiguus

Stover, T. orionatus (Reinhardt) Watznaueria barnesae

(Black) Perch-Nielsen, Zygolithus diplogrammus (Bukry)

Noel, Zygolithus erectus Deflandre.

Turonian - Coniacian boundary: In Tunisia (Sai aj 1980),

similar to the West Carphatians (Began, HaSkü, Salaj & Sa

muel 1978: Salaj & GaSparikovA 1979) itis represented by the

appearance of Dicarinella concavata (Brotzen), D. asyme-

trica (Sigal), Helvetoglobotruncana cachensis (Douglas) and

Marginotruncana angusticarinata Gandolfi.

Coniacian. The basis for subdivision of the Coniacian in the

Mediterranean region is mainly the profile proposed for the

hypostratotype of the Coniacian (Salaj 1978). In both the

studied regions the Coniacian associations are essentially

identical. To the Coniacian as a whole the Dicarinella conca-

vata Interval Zone corresponds, the upper boundary of

which is characterized by the appearance of Sigalia carpathi-

ca. Wepreferto use this zone instead of the Marginotruncana

(= Globotruncana) angusticarinata Zone (defined by Samuel

& Salaj, 1968) for the presence of D. concavata has been

unambiguously proved from the Coniacian base. Besides

that, when also in other sense, this zone was defined first by

Dalbiez (1955).

In the Coniacian of both studied regions we define the fol-

lowing subzones:

a) Helvetoglobotruncana cachensis - Marginotruncana an-

gusticarinata Subzone. It essentially corresponds to the Lo-

wer Coniacian. Its upper boundary is defined by appearance

of the new (see below) species Globotruncanella praehava-

nensis n. sp. This zone Covers only a part of the nannoplank-

ton A/ijrtÄa5fm(ej/«rc«f«s Zone (Tab. 1).

To the Middle and partly Upper Coniacian the Globotrun-

canella praehavanensis ISBZ (= Interval Subzone) corres-

ponds. It is characterized at base by the appearance of Globo-

truncanella praehavanensis n. sp. (syn.: Globotruncanella

havanensis [Vorwijk], in: Salaj 1980, pl. 12, figs. 4-5). The

upper boundary is characterized by the appearance of Sigalia

deflaensis (Sigal). This zone corresponds to the older Globo-

truncana primitiva Subzone defined by Salaj (1970).

Into this zone all above cited species are passing, which ap-

pear in the Lower Coniacian. From more important species

found here we mention: Globotruncana desioi Gandolfi,

Neoßabellina suturalis suturalis (Cushman) and Lenticulina

(Marginulinae) gosae (Reuss). A part of this subzone still cor-

responds to the nannoplankton Marthasterites furcatus

Zone.

In Tunisia in the upper part of the Globotruncanella prae-

havanetiiis Subzone the index species Micula decussata ap-

pears. In the West Carpathians this species appears latcr in the

uppermost part of the G. praehavanensis Subzone, practi-

cally closely before Sigalia deßaensis appears and passes into

the S. deflaensis Subzone (Tab. 1).

The uppermost Coniacian is characterized by the Sigalia

deflaensis Interval Subzone, originally defined by Salaj &
Samuel (1966). The lower boundary is characterized by the

appearance of S. deflaensis, the upper boundary and also the

Coniacian - Santonian boundary by that of Sigalia carpatica

Salaj & Samuel.

In Tunisia this subzone corresponds to the lower part of the

nannoplankton Micula concava Zone, originally defined by

Verbeek (1977) for the Santonian.

The species Micula concava (Stradner) Bukry appears

from the base of the S. deflaensis Subzone. In its association

are found: Eiffelithus eximius (Stover) Perch-Nielsen, E.

turriseiffeli (Deflandre) Reinhardt, Cylindralithus serratus

Bramlette & Martini, Gartnerago obliquum (Stradner)

Noel, Lithastrinus floralis Stradner, Micula desussata

Vekshina, Lucianorhabdus cayeuxi Deflandre, Tetralithus

pyramidus Gardet, Tranolithus exiguus Stover, Watznaue-

ria barnesae (Black) Perch-Nielsen, Zygolithus diplogram-

mus (Bukry) Noel and Zygolithus erectus Deflandre.

PALEONTOLOGICALDESCRIPTION

Genus Globotruncanella Reiss 1957

Globotruncanella praehavanensis n. sp.

PI. 2, figs. 10, 11, 12, 14, 15, 16

Holotype: figured pl. 2, figs. 10-12 and deposited in the

coUections of the Dionyz Stiir Institute of Geology, Bratisla-

va.

Derivatio nominis : Derived from the name havanen-

sis, for we suppose that this species represents an ancestral

form of the species G. havanensis (Vorwijk).

Stratum typicum: Coupe de l'Anticlinal Oued Bazina,

sample no. Be 53/11 (Maamouri & Maamouri 1969; Salaj &
Maamouri 1971). Upper Coniacian marls from the Äga/jac/e-

flaensis Subzone.

Material : About 10 specimens from sample Be 53/11; ab-

out 100 specimens from the Middle Coniacian sequenceof the

profile Dj. Fguira Salah near Pont du Fahs - Tunisia (samples

no. 1302a-h; Salaj 1980, fig. 30); 3 specimens from the Co-

niacian flysch sequence - road cut 1 km S of Povazska Bystri-

ca.



600

Diagnosis : Umbilical side: Primary aperture extraumbi-

lical - umbilical; long portici form around the umbilicus. Su-

tures radial and depressed; 5, rarely 6 Chambers. Chambers

inflated to globular; the first to fourth are pustulose, the last is

more or less smooth. Umbilicus forming about Vj of the lar-

gest diameter.

Spiral side: Equatorial periphery clearly lobulate. Cham-
bers petaloid in shape with surface gently inflated, pustulose,

moderately increasing in size. Sutures curved with not di-

stinct keel formed with pustules on all Chambers of the last

whorl. Spire constituted by 2V2 to 3 well distinct whorls. The

Chambers of the first whorl are globular.

Lateral view: Low trochospire. Equatorial periphery bor-

dered by a distinct flange formed by 1-2 lines of pustules on

the 4 Chambers. The outline of the last chamber is subglobular

to gently subangular.

Size: diameter variable, between 0,5 to 0,6 mm.

Stratigraphic ränge : The new species occurs from the

higher, probably Middle Coniacian to the Lower Santonian.

It forms a distinct horizon in association with: Dicarinella

conccwata (Brotzen), D. asymetrica (Sigal), D. primitiva

Dalbiez, Marginotruncana angusticarinata (Gandolfi), M.

marginata (Reuss), M. undulata (Lehmann), M. sinuosa

PoRTHAULTand Helvetoglobotruncana cachemis Douglas.

CONCLUSIONS

A detailed microbiostratigraphy has been carried out on the

basis of planktonic foraminifers and nannoplankton for Tu-

ronian-Coniacian Sediments of two distant Tethyan regions

(Tunisian Atlas and West Carpathians). In the West Carpa-

thians the index species of Turonian-Coniacian zones appear

laterthan in theMediterranean region andinTunisia(Tab. 1).
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PLne 1

Fig. 1- 2. Dicannella tmbncata (MORNOD); 1. lateral view 80x; 2. spiral view 70x.

Loc: No. 14/1960 Benätina. Dicannella hagni Suhione

.

Lower Turonian of the Klippen Bell; Eastern Slovakia.

Fig. 3- 5. Dicannella hagni (SCHEIBNEROVA); 3. lateral view 90x ; 4. lateral view 70x
;

5. lateral view 90 X.

Loc.:No. 14/1960 Benatma.

Fig. 6, 8. Dicannella hagni (SCHEIBNEROVA); 6. lateral view lOx ; 8. lateral view 70x.

Loc.:No. 14/1960 Beüatina.

Fig. 7. Dicannella bouldmensis (Pessagno); lateral view 90x

.

Loc: No. 14/1960 Beüatina.

Fig. 9-10. Dicannella biconvexa (SAMUEL & Sai.A|); 9. spiral view 60x ; 10. lateral view of the other

individual 60 X
;

Loc: No. 8/1960 Benätina. Dicannella biconvexa Suhzone; Middle Turonian of the

Klippen Belt.

Fig. 1 1

.

Dicannella gigantea (Samuel & Salaj); lateral view 70x

.

Loc: No. 1960. Benätina.
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l'laic 1

I'ij;, I . 'IVaiisitiüniil form bclwccii UuurtnclU lumriicu (SAMUia. & Sai AJ) .iiicl D. Irii^onu

(SciiiaiiNKKüvA); latcrnl vicw 80x.

Loc: No. 14/1960 Bi-n.uinn. I). /ii/j;»/ Suli/orn'; l.owcr riiriinlnn dl ihc Klippen Kok,

r.astcrn Slovakia.

Fig. 2-3. Dicarinella tunmicu (Samuii, & Sai A|); 2. spiral vicw 55x; 3. iirnliilic.il vicw 55 X.

l.oc: No. 14/1960. Bcnalina.

I'it;. 4-6. DiairiHclIu Irigona (Sc:hkiHN1'HOVA); 4. spiial vicw 55x ; 5. I.ucral vicw 55x
;

6. \piral vicw of tlic ollicr incliviiliial 75 X.

l.oc: No. 5/1960 licnatina. I). Irigona Subzonc; Miclillc TuroiiMri <il ilic Klippen Hell.

Fig. 7-9. Du.nnulL univicrnis (.S<;i I1,II1NI:K(1VA); 7. lateral vicw 70X ; K. spiral vicw 70x
;

9. uniliilical vicw of llic ollicr iniliviclnal 70X .

loc.: No. 5/1960 Ucnauiia.

Fig. 10 12. ( ilol>(}irii>udnelta praehavanetisis II. sp. Iiolotype;

10. lateral vicw 60 X ; I I. ohiiqtic iniiliilical vicw60x ; 12. obliqticumbilical vicw60x.

l.oc: No. 53/13 Bcja (Aniiclinal Oiicil Ha/ina, '\\mhh);Sijiulici äcflaonis .Siib/onc;

U|ipci" ("oniacian.

Fig. 13. Dicuririclla oruvicmis {SciWUWt K(.n'\); laicr.il vicw 70X;

l.oc: No. 5/1960 Bcnatina. I.owcr part of du- 1 Iclvclo^ldliolnimuthi hc/vclici /onc.

Fig. 14 16, (!l{)h(}lrn»airicllii l'rachiivarH'Hsis n. sp.;

14. spiral vicw 60 X ; 15. oblique umbilical vicw 60 X; 16. mnbilieal vicw 60 X;

l.oc.: same as figs. 10-12.
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Pl.uc 3

Fig. 1. (.:arlni-i\i\^() ohhqiimn (Stradni R) Rl INIIAKDT, 5000x, liistal vicw.

SlopnA, Nr. 440/79; Upper Cenom.uii.iii.

Fig. 2. üthraphiilitcs acutum Verbkfk & Manivit, 5000X

,

Pont du l'ahs, Nr. 662/77; Upper Ceiiomani.in.

Fig. 3. Cjtrülithioii cxiguum Stradnf.R, SOOOx, distal view.

Pont du I'ahs, Nr. 665/77; Middle Turonian.

Fig. 4. Q;WrH»;K<irrner/ Prins&Perch-Nieisfn, 5000X,

I'ont du Pahs, Nr. 664/77; Lowcr Turonian.

Fig. -5. Lithaitrinus florahs Stradner, 5000X , proximal view.

Brodno, Nr. 329/76; Middle Turonian.

Fig. 6. Ahmiicllerclla octoradiata (DoRKA) REINHARDT, 5000 x , proximal view.

Sneznica, Nr. 500/77; Lower Turonian.

Fig. 7. Stifhanoltthion laffitei Noel, 5000 X , proxmial view.

Vrsatec, Nr. 408/77; Lower Coniacian.

Fig. 8. 7'n«;(;////;«.'i"noHrffHS (Reinhardt) Reinhardt, 5000X, proximal view.

Vranie, Nr. 526/77; l.ower Turonian.

Fig. 9. Eiljclühui cximms (Stradner) Perch-Nielsen, 5000x
,

di.stal view.

Myjav.sk.i pahorkatina, Nr. 310/73; Middle Coniaeian.

Fig. 10. Marthdsleritcijurcatus DeflANDRE, 3500x,

l'oiu lUi I'ahs, Nr. 667; Upper Turonian.

Fig. 1 1 . Murthuilcntcsfiircatus Dei LANDRE, 5000X,

Pont du Fahs, Nr. 667; Upper Turonian.

Fig. 12. MuiiLi ilecussata Vekshina, 4500X

,

I'ont liu P'ahs, Nr. 636/9; Middle Coniacian.
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